MAteRiALS ANd MetHodS
the nematodes were collected from the bronchi and bronchioles during three necropsies of Galictis cuja from the municipality of Juiz de Fora (21°76' s; 43°21' W), Minas gerais state (Mg), Brazil. the hosts examined were 'road kills' and were donated by the Regional Office of the Instituto Brasileiro do Meio ambiente e dos recursos Naturais renováveis (iBaMa), in the municipality of Juiz de Fora, Mg, between 2007 and 2010 . The hosts were identified according to Yensen and Tarifa (2003) and cheida et al. (2006) .
The parasites were fixed AFA (70% ethanol, 93 parts; 37% formalin, 5 parts; glacial acetic acid, 2 parts) for 48 hr, and preserved in 70% ethanol with 5% glycerin. For light microscopy studies, the nematodes were cleared in amann's lactophenol (1 : 1 : 2 : 1 -phenol : lactic acid : glycerin : water) in which they were kept during measuring and drawing. Drawings were made with the aid of a drawing tube attached to the olympus BX41 light microscope (olympus america inc., Melville, New York). Measurements are given as ranges in micrometres (μm), with the mean in parentheses.
Photomicrographs were made with canon a3000is camera (canon singapore Pte ltd., Keppel Bay tower, singapore), with 10 megapixels of resolution, coupled to the olympus BX41 light microscope. some photomicrographs were made using a compound olympus BX51 light microscope equipped with Nomarski Differential interference contrast (Dic) optics.
Identification and classification of the specimens to the generic level follow chabaud (1974) and anderson (1978) . Holotype, allotype and paratypes are deposited in the instituto oswaldo cruz Helminthological collection (cHioc), rio de Janeiro, Brazil. other paratypes are deposited in the Helminthological collection of the institute of Parasitology (iPcas), České Budějovice, Czech Republic.
ReSULtS
Crenosoma brasiliense sp. n.
Figs. 1-16
General: specimens with cuticle with longitudinally striated crenated folds (Figs. 1, (8) (9) (10) (11) . Pronounced sexual dimorphism in which females are larger than males. oral opening small and circular, surrounded by six elevations. amphids not evident. oesophagus claviform.
Male (holotype and two paratypes): total length 3.6-3.9 (3.7) mm; width at level of base of oesophagus 140-155 (151) ; maximum body width 290-310 (301). oesophagus 210-280 (253) long. Nerve ring 85-98 (93) , and excretory pore 90-110 (101) from anterior extremity. caudal bursa symmetrical and well developed, composed of rays that have one well developed globular apical papilla (Figs. 2, 3, 13) . Ventral rays fused in proximal half of common stem. Ventral stem separated from lateral stem. lateral rays with common stem, anterolateral ray separates first, diverging from other lateral rays in proximal third of stem; medio-and posterolateral rays only separate in distal half of stem (Figs. 2, 3 ). Mediolateral ray slightly larger than posterolateral ray. Externodorsal stem with only one ray. Dorsal ray robust and larger than externodorsal ray, and has at distal end two small lateral expansions and one apical papilla. gubernaculum 80-90 (85) long, well developed, with distal and proximal ends narrow and tapered, and median region expanded, with central area rugged (Figs. 3, 4) . telamon not observed. spicules similar in size and shape, 225-240 (233) long, with robust dorsal appendage which corresponds to one third of total size of spicule (Fig. 3) . Distal end of spicule blade-shaped, composed of continued expansion that extends to ventral and dorsal end of spicule (Figs. 5, 14) . Post-cloacal papillae absent.
Female (allotype and four paratypes): total length 12.6-14.6 (13.7) mm; width at level of base of oesophagus 180-250 (215); maximum body width (in region of vulva) 410-480 (433) . oesophagus 270-340 (315) long. Nerve ring 94-98 (96) , and excretory pore 100-110 (105) from anterior end. Vagina short, possesses two chitinized plates near to opening of vulva ( Fig. 7) . Vulva with well developed lips and with prominent triangular vulval cuticular appendage (Figs. 7, 12, 15, 16) . Vulva is located in middle region of body, 3.9-4.0 (4.0) mm from anterior extremity. tail sharply tapered, with prominent terminal papillae and two lateral subterminal papillae (Figs. 6, 12) . tail 160-180 (171) long. ovoviviparous (Figs. 15, 16) , with eggs containing first-stage larvae 50-72 (59) long and 35-50 (39) width. t y p e h o s t : Galictis cuja (Molina, 1782) (carnivora, Mustelidae). s i t e o f i n f e c t i o n : Bronchi and bronchioles. t y p e l o c a l i t y : Juiz de Fora, Minas gerais, Brazil, 21º76' s, 43º21' W. P r e v a l e n c e : 1 of 3 hosts examined. i n t e n s i t y : 31 specimens. t y p e s p e c i m e n s : Holotype male cHioc no. 35813a, allotype female cHioc no. 35813b and one paratype male cHioc no. 35813c and two paratypes females cHioc no. 35813d (preserved in 70% ethanol with 5% glycerin); one paratype male and two females (iPcas No. N-993). E t y m o l o g y : The specific name was chosen because this species was the first Crenosoma described and reported in Brazil.
Remarks: the genus Crenosoma currently contains 11 valid species. the principal characteristics for the differentiation between species are the morphology of the bursa in males, the morphology of the spicules and the morphology of the vulva region in females.
Crenosoma brasiliense sp. n. differs from Crenosoma hermani anderson, 1962, C. vulpis (Dujardin, 1844), C. mephitidis Hobmaier, 1941 and C. goblei Dougherty, 1945 mainly by having the anterolateral ray of the bursa originating from the same common stem as the two other lateral rays (Hobmaier 1941 , Dougherty 1945 , anderson 1962 , addison 1978 . this characteristic is shared by seven other species from this genus: Crenosoma taiga skr-jabin et Petrow, 1928; C. petrowi Morozov, 1939; C. potos Buckley, 1930; C. striatum (Zeder, 1800); C. schachmatovae Kontrimavichus 1969; C. melesi; and C. lophocara gerichter, 1951. the ventral rays of the bursa in C. brasiliense originate from a common stem, differentiating this species from C. taiga, in which the ventral rays are independent (skrjabin and Petrow 1928, addison 1978) . this characteristic is exclusive to C. taiga and has not been observed in other species of the genus.
Crenosoma brasiliense differs from C. petrowi by the absence of post-cloacal papillae in males. addison (1978) reports one pair of post-cloacal papillae in C. petrowi, which is an exclusive character of this species.
Crenosoma potos has elongated, filiform rays of the bursa (Buckley 1930 (Buckley , addison 1978 . this character is Vieira et al.: Crenosoma brasiliense from Galictis cuja in Brazil   Fig. 1-7 . Crenosoma brasiliense sp. n. 1 -male, anterior region, lateral view; 2 -male, caudal bursa, ventral view; 3 -male, caudal bursa, lateral view; 4 -male, gubernaculum, lateral view; 5 -male, distal end of spicule, lateral view; 6 -female, tail, lateral view; 7 -female, vulva and cuticular fringe -lateral view. not observed in C. brasiliense or other species of this genus, which have shorter, robust rays of the bursa.
Crenosoma striatum, C. schachmatovae and C. melesi are distinguished from C. brasiliense and C. lophocara by the absence of a cuticular projection at the distal end of the spicules (Skrjabin and Petrow 1928, Baruš and Blažek 1971) .
according to gerichter (1951), C. lophocara males have a fine cuticular projection at the distal end of the spicules. However, this projection is not reported in the specimens of C. lophocara studied by Jančev and Genov (1988) . the morphology of the cuticular projection at the distal end of the spicules in C. brasiliense has not been observed in other species of the genus. in C. brasiliense, this projection extends dorsally and ventrally beyond the distal end of the spicule, forming a prominent blade at the tip of the spicule (Figs. 5, 14) . Crenosoma brasiliense females have a vulval cuticular appendage with a triangular shape and prominent vulval lips (Figs. 7, 15, 16 ). according to the description given by gerichter (1951), the vulval cuticular appendage of C. lophocara has an oval shape, but the author did not describe the vulval lips of the females of this species.
Besides the peculiar morphology of the distal end of the spicules, C. brasiliense differs from C. lophocara in other characters. the dorsal appendage on the spicule in C. lophocara corresponds to two thirds of the length of the spicule (gerichter 1951); in C. brasiliense, the dorsal appendage on the spicule is equivalent to one third of the length of the spicule. the gubernaculum of these two species also has significant morphological differences. Both the proximal and distal ends of the gubernaculum are tapered and pointed in C. brasiliense (Fig. 4) , whereas the proximal end of the gubernaculum is rounded and robust in C. lophocara (gerichter 1951). Fig. 12-16 . Crenosoma brasiliense sp. n.; light photomicrographs. 12 -female, tail, ventral view; 13 -male, caudal bursa, lateral view. 14 -male, detail of the distal end of the spicule, lateral view; 15 -female, vulva and vulval cuticular appendage, lateral view; 16 -female, details of the vulva, vulval cuticular appendage and a first-stage larvae recently hatched, lateral view.
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Morphometric differences are also found between C. brasiliense and C. lophocara (table 1) . the most evident differences are the larger size of the spicules, larger size of the gubernaculum and a greater spicule length/ total body length ratio in C. lophocara in comparison to C. brasiliense (table 1) .
diSCUSSioN
Crenosoma species are parasites of the bronchi and bronchioles of mammals of the orders carnivora and Erinaceomorpha (Yamaguti 1961 , craig and anderson 1972 , Kontrimavichus et al. 1985 (table 2) . the species of this genus have been reported from Europe, asia and North america (table 2), but have not previously been found in Brazil or other parts of south america (table 2) . the only genus of crenosomatidae registered in Brazil is Troglostrongylus Vevers, 1923, the species of which are parasites of Brazilian Didelphimorphia (Vicente et al. 1997) .
Several keys to the identification of species of Crenosoma have been proposed. Wallace (1941) proposed a key to the differentiation of six species of the genus that were valid at the time, including C. microbursa Wallace, 1941 , described by the author and considered a synonym of C. mephitidis by craig and anderson (1972) . a revision of this genus by Dougherty (1945) reported eight valid species of Crenosoma at the time and also proposed a species identification key. Craig and Anderson (1972) carried out a comparative study of species of Crenosoma from mammals in North america and proposed some synonymies and transferred some species to other genera. the most recent proposal of a key for species of Crenosoma was drafted by Kontrimavichus et al. (1985) , but the authors divided the key by groups of hosts and did not consider some synonyms proposed by craig and anderson (1972) . in the present study, we propose an updated key for species of Crenosoma considering the synonyms proposed by Dougherty (1945) and craig and anderson (1972) as well as the morphological data on the species studied by Baruš and Blažek (1971) , Addison (1978) , and Jančev and Genov (1988) . 
